Summary Using a computer simulation model, we determined that an intervention aimed at improving the management of glucocorticoid-induced osteoporosis is likely to be cost-effective to third-party health insurers only if it focuses on individuals with very high fracture risk and the proportion of prescriptions for generic bisphosphonates increases substantially. Introduction The purpose of this study is to determine whether an evidence implementation program (intervention) focused on increasing appropriate management of glucocorticoid-induced osteoporosis (GIOP) might be costeffective compared with current practice (no intervention) from the perspective of a third-party health insurer. Methods We developed a Markov microsimulation model to determine the cost-effectiveness of the intervention. The hypothetical patient cohort was of current chronic glucocorticoid users 50-65 years old and 70% female. Model parameters were derived from published literature, and sensitivity analyses were performed.
Introduction
Glucocorticoids are widely prescribed in medical practice [1] [2] [3] and are often prescribed chronically for severe inflammatory conditions, such as rheumatoid arthritis, systemic lupus erythematosus, and inflammatory bowel disease, as well as chronic respiratory conditions, such as chronic obstructive pulmonary disease and asthma [1, 4] . As a result, glucocorticoid-induced osteoporosis (GIOP) is the leading cause of secondary osteoporosis [5] and leads to a significant increased risk of fracture [6, 7] . The prevention of GIOP comprises an assessment of the risk of fracture, often including bone mineral density (BMD) testing, and appropriate treatment with anti-osteoporotic agents, such as bisphosphonates. Despite international recommendations on evidence-based approaches for prevention [8] [9] [10] , appropriate testing and treatment for GIOP remains low [11] .
Determining the most effective methods to translate research into clinical practice comprises an area of type 2 translational research that is gaining interest in national efforts to improve health care quality [12] . The costeffectiveness of these approaches is of public health and public policy interest to patients, providers, and insurers. Examples of type 2 translational research, including evidence implementation programs for both osteoporosis in general and GIOP in particular [4, 13, 14] have produced variable results. The role of third-party health insurers in the implementation and adoption of best clinical practices in the community has not yet been fully determined. Recent reports suggesting that GIOP prevention is likely to be costeffective for some patients [5] raise questions about whether evidence implementation programs intended to improve the quality of care in this area might be costeffective as well.
To further evaluate the potential cost-effectiveness of GIOP evidence implementation programs, we designed and analyzed a decision model with Markov transition states and a 10-year time horizon to compare costs and outcomes in GIOP prevention. We determined under what conditions an evidence implementation program focused on increasing appropriate GIOP testing and treatment might be costeffective compared with current clinical practice from the perspective of a third-party health insurer who might implement such a program to improve quality of care.
Materials and methods
We developed a Markov decision analysis model to compare the costs and outcomes of an evidence implementation program (intervention) aimed at increasing BMD testing and bisphosphonate prescribing for GIOP with the costs and outcomes of current practice (no intervention). The analysis was conducted from the perspective of a thirdparty health insurer.
Evidence implementation program intervention
We modeled an idealized multifaceted evidence implementation program based on our previous study utilizing a group randomized trial [4] . This intervention consisted of three components aimed at increasing appropriate BMD testing and osteoporosis medication prescribing: (1) casebased modules relevant to GIOP management; (2) audit and feedback of physicians' GIOP management compared with their peers; and (3) printed physician and patient-targeted GIOP educational materials. Results from the control arm of this randomized study were used to provide model inputs for the no intervention arm of this cost-effectiveness analysis. Notwithstanding, the analyses in this study have general implications for osteoporosis evidence implementation programs overall and do not serve as an evaluation of this specific example program.
Model structure and assumptions
The decision tree model was constructed and analyzed with TreeAge Pro Suite software (TreeAge Software, Inc; Williamstown, MA, USA). Using data from our group randomized control trial to serve as an example of the target population at risk for GIOP in a large managed care plan, we evaluated a hypothetical cohort of current glucocorticoid users that was 70% female with an age range of 50 to 65 years old and 8% of whom had experienced a prior osteoporotic fracture [4] . All expected model outcome values were generated using 1 million first-order Monte Carlo microsimulations (also known as patient-level or discrete-event simulation) in which one individual at a time was sent through the model and the results were averaged [15] . Microsimulation allowed for the inclusion of complex patient histories, such as history of previous fractures and history of previous bisphosphonate treatment and adherence and captured patient-level variability and uncertainty in the model [15] .
The Markov model contained four health states: (1) GIOP under active bisphosphonate treatment; (2) GIOP without active bisphosphonate treatment; (3) disability; and (4) death. A simplified version of the decision tree model is shown in Fig. 1 . A 1-year cycle length and 10 year total time horizon were used. No individuals entered the model in the disability or death states. Individuals who were not prescribed bisphosphonate in the first year were not considered for treatment again unless they experienced a subsequent fracture. The risk of osteoporotic fracture was determined by an individual's age, sex, history of prior osteoporotic fracture, and bisphosphonate exposure. Fractures were divided into three categories: hip, clinical vertebral, and other. Individuals who experienced osteoporotic fractures had an increased risk of subsequent fracture at all sites. The disability state could only be entered following hip fracture, as this state represented permanent nursing home residents who could only transition to the death state. Individuals in the disability state did not contribute further fractures to the model outcome and did not receive bisphosphonate treatment. The costs of potential subsequent fractures for individuals in the disability state were assumed to be included in the estimate of the annual cost for the disability state [16] . Several assumptions were made regarding treatment with bisphosphonate. A single representative bisphosphonate was considered in the model by combining data available for all bisphosphonates [5] . Individuals prescribed bisphosphonate treatment may have become non-adherent during the first year of treatment or any subsequent year. Individuals who became non-adherent to bisphosphonate treatment remained non-adherent unless they experienced an osteoporotic fracture and were subsequently prescribed treatment. In this case, they again had the same probability of adherence as a first-time user [17] . Individuals who experienced an osteoporotic fracture within the model had a likelihood of being prescribed bisphosphonate treatment that was twice the baseline likelihood of treatment in the first year of the model [18] . The effectiveness of bisphosphonate exposure was extended for 1 year beyond treatment discontinuation for individuals who received more than 2 years of consecutive treatment (1 year treatment offset) [19, 20] . Bisphosphonate treatment was assumed to have only minimal adverse effects that produced insignificant effects on costs and quality of life [21] . Adverse effects were accounted for in the model via medication discontinuation (non-adherence).
Model probability, cost, and utility parameters Model parameters were derived from the published literature. Structured Medline searches and the reference sections of identified publications were used to identify relevant publications. The most robust and relevant estimates were aggregated by weighted average methods to determine a parameter's baseline estimate when more than one publication was identified. Preference was given to publications specifically reporting outcomes in GIOP, as opposed to other patient groups. The model probabilities, costs, and utilities of the base case are shown in Table 1 .
The rates of BMD testing and bisphosphonate prescribing for the no intervention arm were taken directly from the example randomized controlled trial of the GIOP evidence implementation program intervention [4] . The idealized effect of the evidence implementation intervention was assumed to be a 50% relative increase in BMD testing and bisphosphonate prescribing from the no intervention rates, which corresponds to an 11% absolute increase for both. Patient non-adherence to bisphosphonate treatment was modeled, and initial adherence was a strong predictor of subsequent adherence [17] . Estimates of annual probability of fracture reflect current chronic glucocorticoid exposure [5, 6, 24, 26] and frequent concomitant rheumatic disease [25] among the hypothetical cohort [4] . Only clinical (symptomatic) vertebral fractures were considered in the model.
The annual probability of fracture for men was assumed to be 60% that of women for hip and vertebral fractures and 15% that of women for other fractures [5] . Individuals with a prior osteoporotic fracture had an increased relative risk of subsequent fracture of 2.0 compared with their baseline rate [26, 43, 44] . Bisphosphonate treatment was assumed to decrease an individual's relative risk of fracture as shown in Table 1 . Age-dependent annual mortality rates were derived from a standard life table [45] . Following fracture, individuals had an increased relative risk of death compared with the baseline (non-fracture) rate.
The cost of BMD testing reflects the mean 2007 Medicare reimbursement for dual energy X-ray absorptiometry [21] . The cost of bisphosphonates reflects the mean US wholesale price. In sensitivity analyses, the cost of generic bisphosphonates was assumed to be $360 annually based on the anticipated effects of market competition. Direct costs resulting from fractures were derived directly from Medicare reimbursement expenditure data [46] and were assumed to be similar for private third-party insurance providers. The total cost of the evidence implementation program was assumed to be $50,000 based on the cost of labor and supplies (web-based computer modules, audit and feedback of physicians' prescribing habits, and printed physician and patient materials) in our example evidence implementation program [4] . This corresponds to approximately $25 per patient, based on 300 physicians undergoing the intervention and prescribing chronic glucocorticoids to a mean of 6.4 patients each [4] . All costs were adjusted for inflation where necessary and are expressed in 2007 U.S dollars.
The health outcome of the model was quality adjusted life years (QALYs) in order to capture both the quantity and quality of life experienced by the patients in the cohort [47] . Baseline (non-fracture) utility weights to calculate QALYs reflect patients with chronic illnesses, such as rheumatoid arthritis, that may result in chronic glucocorticoid exposure [39] . Utility weights for ages between 50 and 75 years were interpolated assuming a linear progression. Individuals who experienced fractures had a one-time decrease in utility according to the fracture type (e.g., a 50-year-old individual with a hip fracture would experience 0.65×0.75=0.4875 QALY for that year). Death was assumed to occur at the mid-point of the cycle. The summary measure of cost per hip fracture averted was also considered in the analysis. All costs and outcomes were discounted at 3% annually.
Sensitivity analysis
Several one-way sensitivity analyses were performed by varying model parameters over a range of plausible extreme values. First, the baseline fracture risk for all patients was increased by 50%. Patient adherence to bisphosphonate b Annual probability of fracture for men was assumed to be 60% that of women for hip and vertebral fractures and 15% that of women for other fractures [5] . The probabilities of fracture for ages between 50 and 75 years were determined by interpolation c The cost in sensitivity analyses was varied by the proportion of generic bisphosphonates prescribed d Utilities for years in which a fracture occurred were the product of the utility multipliers and the age-specific non-fracture utility weights treatment in the first year was increased by 50% in the intervention arm, as a possible additional idealized benefit of the evidence implementation program. The cost of bisphosphonates in both intervention and no intervention arms was varied by evaluating different proportions of prescriptions for less expensive generic bisphosphonates. The combined effects of a higher baseline fracture rate and lower bisphosphonate costs were then analyzed. The effect of the cost of the evidence implementation program was evaluated by assuming a no-cost (free) program and one in which the cost per patient was doubled. The effectiveness of bisphosphonates to prevent fractures was varied by 10% on the absolute scale (e.g., relative risk of 0.69 was varied from 0.59 to 0.79). Fracture-related costs including disability were varied from 50% to 150% of their assumed values.
To estimate the joint effect of uncertainty of all of the model parameters simultaneously on the cost-effectiveness of the intervention, second-order Monte Carlo probabilistic sensitivity analysis was performed [48] . Distributions were assigned to each of the model parameters as follows: beta distributions were fitted for probability estimates and utilities, log-normal distributions were fitted for relative risks, and normal distributions were fitted for costs [48] . Constants were used to generate the distributions of utilities and baseline fracture rates in order to maintain their monotonic association with patients' age (e.g., to ensure that utilities could not increase with increasing age within a given sampling of the distribution). The 95% confidence intervals from the chosen distributions for each parameter are shown in Table 1 . To perform the probabilistic sensitivity analysis, each of the parameter distributions was independently randomly sampled and the expected outcome of this resultant model was determined using microsimulations. This process of uniquely sampling the parameter distributions and using microsimulation to determine the model outcomes was repeated 1,000 times. The model output results were presented using costeffectiveness acceptability curves, in which the proportion of second-order trials that are cost-effective is plotted against a range of willingness to pay cost-effectiveness thresholds [48] .
Results
The results of the decision analysis model are shown in Table 2 . The no intervention strategy resulted in a 10-year cumulative hip fracture incidence of 87 per 1,000 patients and 440 per 1,000 patients for any symptomatic fracture. Although the evidence implementation intervention was assumed to increase BMD testing and bisphosphonate prescribing rates by 50% above baseline, its effectiveness in preventing fractures was very modest, with resultant incremental cost-effectiveness ratios (ICER) of $206,000 per hip fracture averted and $298,000 per QALY.
Substantially increasing the baseline risk of fracture in the hypothetical cohort improved the cost-effectiveness of the evidence implementation intervention. When the baseline risk of fracture was increased by 50%, the no intervention strategy resulted in higher 10- 
One potential additional benefit of an evidence implementation intervention is an increase in patient adherence to bisphosphonate treatment. Assuming a relative increase of 50% in patient adherence to bisphosphonates during the first year of treatment concurrently with the 50% relative increase in BMD testing and bisphosphonate prescribing, the effects on fracture rates and QALYs were still modest with resultant ICERs of $215,000 per hip fracture averted and $228,000 per QALY.
The effects of generic bisphosphonates on the costeffectiveness of the evidence implementation program are shown in Table 3 . As the proportion of all prescriptions for less expensive generic bisphosphonates increases, the ICERs decrease. If 75% of all bisphosphonate prescriptions (with and without the intervention) were for generic formulations, the ICERs for the intervention were significantly lower at $77,900 per hip fracture averted and $113,000 per QALY.
Combing the assumptions of the widespread use of generic bisphosphonates and a very high risk of fracture among the hypothetical cohort resulted in a marked improvement of the cost-effectiveness of the evidence implementation program. When 75% of all bisphosphonate prescriptions were generic and the baseline risk of fracture in the cohort was increased by 50%, the resultant ICERs were $44,700 per QALY and $58,300 per hip fracture averted.
The cost of implementing the intervention did not have significant effects on the baseline cost-effectiveness results. If the intervention was assumed to have no incremental cost, the resultant ICERs were $188,000 per hip fracture averted and $273,000 per QALY. If the intervention was instead assumed to double in cost to $50 per patient, the resultant ICERs were $223,000 per hip fracture averted and $323,000 per QALY.
Varying the risk reduction of fracture due to bisphosphonate therapy by 10% on the absolute scale above and below the baseline assumption produced a wide range of ICER at $144,000 to $338,000 per hip fracture averted and $139,000 to $322,000 per QALY. The cost-effectiveness of the evidence implementation program appeared to be less sensitive to the fracture-related costs. When the fracture-related costs were varied from 150% to 50% of their assumed values, the following ranges of ICERs were obtained: per hip fracture averted $186,000 to $225,000 and per QALY $270,000 to $326,000.
The results of probabilistic sensitivity analyses for the baseline model are shown in Fig. 2 . For both the QALY and hip fractures averted outcome measures, the evidence implementation intervention dominated (was less expensive and more effective than) current clinical practice in less than 1% of the second-order trials. The intervention did not attain cost-effectiveness in more than 50% of the secondorder trials at a willingness to pay threshold of $250,000 per QALY or per hip fracture averted.
The results of probabilistic sensitivity analyses for the model that assumed a 50% increase in fracture risk and 75% generic bisphosphonate prescriptions are shown in Fig. 3 . For both the QALY and hip fractures averted outcome measures, the evidence implementation intervention dominated current clinical practice in approximately 15% of the second-order trials. The intervention attained cost-effectiveness in 50% of the second-order trials at approximately $75,000 per QALY and $75,000 per hip fracture averted. Both the QALY and hip fracture averted cost-effectiveness acceptability curves plateaued below a 70% probability of cost-effectiveness at any willingness to pay.
Discussion
Using a decision analysis model, we found that evidence implementation programs in GIOP face considerable challenges to be cost-effective from the perspective of third-party health insurers, unless there is widespread use of generic bisphosphonates. In particular, a multifaceted intervention aimed at increasing the rates of testing and treatment for GIOP among all chronic glucocorticoid users is unlikely to be cost-effective by generally agreed upon standards [49] , with projected ICERs of nearly $300,000 per QALY and over $200,000 per hip fracture averted, results that were further validated by second-order probabilistic sensitivity analyses. Careful analyses of parameter assumptions, which were based on the existing scientific literature, revealed several potential contributing factors to our results. The evidence implementation program produced a modest decrease in the number of fractures in our model, owing to the modest effectiveness of bisphosphonates, suboptimal patient adherence to therapy, and the limited increase in treatment with bisphosphonates. One-way sensitivity analyses suggested that the evidence implementation intervention may be considered costeffective if targeted at patients with a very high risk of osteoporotic fracture (10-year hip fracture risk greater than 14%). This risk profile may possibly be expected in a 65-year-old white woman with rheumatoid arthritis on chronic glucocorticoid therapy and a femoral neck BMD Z-score of −1.75 [50] ; however, such high rates of fracture are more commonly seen in elderly females who would be less likely to be beneficiaries of a third-party health insurer. Limiting the scope of the evidence implementation program to only those with the very highest risk of fracture may limit the intervention's significance and impact to a third-party health insurer.
Bisphosphonate therapy has historically been relatively expensive ($1,080 annually), particularly when compared with the direct costs associated with fractures at sites other than the hip ($2,930-$4,210). Sensitivity analyses revealed that the recent introduction of less expensive generic bisphosphonates could dramatically improve the costeffectiveness of an evidence implementation program. Future bisphosphonate generic prescription fill rates may be expected to be 50% to 75% based on current generic fill rates for medications in other therapeutic classes [51] . If this proportion of generic prescriptions occurs, the ICER of an evidence implementation program for GIOP would likely approach $100,000 per QALY.
When the assumptions of high baseline risk of fracture and widespread generic bisphosphonate prescribing were combined, the evidence implementation program became much more cost-effective. The mean expected cost per QALY was approximately $45,000. Second-order probabilistic sensitivity analysis revealed a greater than 50% probability that the intervention would be expected to be cost-effective at a willingness to pay threshold of approximately $75,000 per QALY, as well as a 15% chance that the intervention would be both cost-saving and more effective than current practice. However, the applicability of these underlying extreme model assumptions regarding fracture risk and treatment cost to actual clinical practice is less clear.
Bisphosphonate therapy appears to result in modest reductions in osteoporotic fractures among patients with GIOP; relative risks of 0.46-0.77 were used in the baseline model. These estimates were derived from studies with limited sample size, particularly for non-vertebral fractures, but are comparable to the effectiveness of bisphosphonates among postmenopausal women [5] . If further studies reveal that bisphosphonates are much more effective in preventing osteoporotic fractures than assumed, then an evidence implementation program aimed at increasing their use would be more cost-effective: an additional decrease in the relative risk of fracture of 10% on the absolute scale would result in an ICER of $139,000 per QALY.
Patient adherence to bisphosphonate therapy for osteoporosis is suboptimal, as is common among treatments for chronic asymptomatic conditions. However, even when we hypothesized a relative 50% increase in patient adherence with the evidence implementation intervention, the costeffectiveness of this approach did not improve significantly. This emphasizes that fracture risk together with treatment cost and effectiveness are the major determinants of the cost-effectiveness of the intervention.
The cost of the intervention was assumed to be $50,000, corresponding to approximately $25 per patient, though this estimate may vary based on the particular program being implemented. The principal cost of the example intervention was the audit of physicians' BMD testing and osteoporosis medication prescribing. Therefore, the incremental cost of adding individual physicians to the program is difficult to measure but is likely low. Additionally, the health insurer environment has changed significantly since the example evidence implementation intervention took place in 2004; physician audit and feedback mechanisms are already currently in place and being utilized by many third-party health insurers [52] , thus decreasing their cost. Regardless, the cost of the intervention was small compared with the costs of bisphosphonate treatment and the various fracture outcomes. Neither omitting nor doubling the 3 Cost-effectiveness acceptability curves for model that assumed a 50% increase in baseline fracture risk and 75% generic bisphosphonate prescription rate. The curves represent the proportion of second-order trials in which the evidence implementation intervention was cost-effective for the given willingness to pay. a Willingness to pay per QALY. b Willingness to pay per hip fracture averted assumed cost of the intervention produced important changes in the cost-effectiveness.
We assumed that the evidence implementation program would result in an idealized 50% relative increase in the rate of BMD testing and bisphosphonate prescribing. This is considerably higher than the rates we and others have observed in randomized studies of multifaceted interventions for GIOP [4, 13, 14] and may have biased the results toward the intervention. One study of GIOP care suggests that an even greater increase in bisphosphonate prescribing may be achieved with the implementation of an organized program of total care including a specialized team of health care providers [53] . Regardless, the ICERs for the intervention in this study remain relatively stable over a very wide range of the number of individuals treated with bisphosphonates due to the small cost of the evidence implementation program compared with the cost of treatment (data not shown). In the baseline case, the cost per patient of the intervention is only approximately 2% the cost of 1 year of bisphosphonate treatment.
The number of patients treated would have had a more significant effect on the ICER if the intervention used a test-and-treat approach to identify those patients with the highest risk of fracture. However, given the considerable risk of fracture for all chronic glucocorticoid users and the increased complexity and cost of implementing a test-andtreat strategy, we chose to model a broad-based, nonprescriptive evidence implementation program for GIOP, such as the one in our example study [4] . Since the ICERs for the intervention were strongly influenced by the baseline risk of fracture in the cohort, further studies of a test-and-treat approach may be warranted and would likely increase the attractiveness of evidence implementation programs for GIOP to a third-party health insurer. Such approaches may benefit from recent efforts to quantify individuals' risk of osteoporotic fracture based on BMD test results and clinical factors [50] . It should be noted, however, that the association between BMD results and fracture risk among patients on glucocorticoids is different from the relationship between fracture risk and BMD in other populations, such as postmenopausal osteoporosis. Supporting the notion of direct toxic effects of glucocorticoids on bone that are independent of BMD, individuals on glucocorticoid therapy may fracture at a lower BMD threshold [54] .
The third-party health insurer perspective of our model resulted in important model assumptions. Adults in the United States older than age 65 years generally receive their health benefits from government-sponsored programs (Medicare), as opposed to private third-party health insurers. Accordingly, these older adults were not included in our hypothetical cohort and our model was limited to a 10-year time horizon. Additional sensitivity analyses revealed that more restrictive assumptions regarding subjects' age did not have substantial effects on the costeffectiveness of the intervention. Starting with the same initial age distribution of 50-65 years and censoring all subjects at age 65 years (when their health care costs are likely to be assumed by Medicare) resulted in ICERs of $276,000 per QALY and $283,000 per hip fracture averted in the baseline model and $131,000 per QALY and $84,800 in the model that assumed a 50% higher fracture risk and 75% generic bisphosphonate prescriptions. Starting with an initial age distribution of 50-55 years old (such that all subjects would remain 65 years old or younger during the model's 10-year time horizon) resulted in ICERs of $304,000 per QALY and $259,000 per hip fracture averted in the baseline model and $67,500 per QALY and $83,500 per hip fracture averted in the model that assumed a 50% higher fracture risk and 75% generic bisphosphonate prescriptions. Indirect costs of fracture, which can be considerable for employed adults [21] , were not considered in our model. Additionally, morphometric (radiographic) vertebral fractures, which may affect patients' quality of life [55] , pulmonary function [56] , and the cost-effectiveness of interventions in GIOP [5] , were not included in our model. Viewed from a societal perspective that includes older adults and indirect costs, evidence implementation programs in GIOP would likely be much more cost-effective.
Multifaceted evidence implementation interventions have been shown to be successful in increasing the efficiency of medication use in managed care settings [57] . Nevertheless, this approach in the management of GIOP so far appears to be less successful [4, 14] . Costeffectiveness ratios in the generally acceptable range have been reported for other models of multifaceted interventions, including one regarding post fragility fracture evaluation and treatment for osteoporosis [58] . However, this study did not model GIOP and its assumptions and parameters differed from ours in several key areas: a higher proportion of treated patients versus the non-intervention arm (40% versus 10%); higher adherence to treatment (82% at 1 year); and more effective treatment (0.49 relative risk of fracture) [58] .
Consistent with our results, previous cost-effectiveness analyses of treatment strategies for GIOP have reported results that varied substantially based on patient characteristics and risk of fracture. A study of postmenopausual women with rheumatoid arthritis starting glucocorticoid therapy found that screening and treating women with alendronate was cost-effective compared with watchful waiting if the treatment threshold was a BMD T-score was less than −2.5 [16] . Another study reported that using cyclic etidronate to treat women with borderline osteoporosis (BMD T-score less than −1.5) who where initiating glucocorticoids was cost-effective, but this study included indirect costs in the analysis [59] . Analysis of a costeffectiveness model based on systematic review of the literature predicted that treatment with bisphosphonates for GIOP was cost-effective for all individuals with a prior fragility fracture, as well as for those individuals without a history of fracture who were older than 75 years or had a BMD T-score of less than −2 [5] . Yet, another study concluded that bisphosphonates are cost-effective in GIOP in patients with high fracture risk, such as elderly patients and younger patients with a history of fracture [60] . Therefore, GIOP treatment with bisphosphonates has not been found to be universally cost-effective for all glucocorticoid users. This reinforces our finding that a broadbased, non-prescriptive evidence implementation program for GIOP is not likely to be cost-effective to a third-party health insurer.
The prevention of GIOP is challenging for patients and physicians. Until recently, the lack of inexpensive yet highly effective treatments may have precluded third-party health insurers from sponsoring the dissemination of evidence regarding GIOP testing and treatment given the potential lack of clear cost-effectiveness from their vantage point. Nevertheless, the burden of GIOP-associated fractures leads to significant morbidity.
In summary, evidence implementation programs for the treatment of GIOP are likely to be cost-effective to thirdparty health insurers only if they are targeted at individuals with a very high risk of fracture and the prescription of less expensive generic bisphosphonates increases. Approaches to successfully minimize the effects of osteoporosis in patients receiving chronic glucocorticoid therapy warrant further investigation to identify more cost-effective solutions.
